Our object is to outline the principal results obtained in the study of decomposition theory of weights. We begin by studying decomposition theory for left Hubert algebras, Tomita algebras, and the associated modular automorphism groups. A decomposition theory for K.M.S. weights is developed together with the necessary existence and uniqueness theorems for these decompositions. We next examine K.M.S. weights on separable C*-algebras. As an application we study the Plancherel problem for separable locally compact groups, generalizing the results of [6]. Measurability of a field of right Hubert algebras is defined analogously. Although not necessary for some of our theorems, we restrict to the case where Y is second countable.
.) Also T will denote a locally compact space; by a measure fjt, on r we mean a Radon measure. DEFINITION 1.1. Given ( r, //), let 9t(y) (y e T) be a left Hubert algebra. We say yf->9t(y) is /^-measurable if there are countably many vector fields yf->f i (y),y= 1, 2, • • • such that:
(i) The fields y^f^y) are fundamental for (see [4] ) the field y\-+ ^( r )=jf (2t(y)) of Hubert spaces.
(ii) For j, k=l, 2, • • • the fields yi-»£f(y) and yi->f^(y)f*(y) are measurable.
(iii) For //-almost all y, {tj.(y):j=l, 2, • • •} are dense in %{y) with respect to the #-norm.
Measurability of a field of right Hubert algebras is defined analogously. Although not necessary for some of our theorems, we restrict to the case where Y is second countable. 
2tf> = tf{y) diu(y).

Define
% = (\(y) du(y)
to be the set of | e J#* for which: (
ii) The field of von Neumann algebras yy->&i,($(y)) is measurable, and
^W=J r @^W r))^(r).
(iii) 3t'=jF 3t(y)' d/i(y) 9 so that if 3t(y) isjull p-a.e. 9 then 5t w ƒ*///.
2. Decomposition theory for Tomita algebras. We are able to give a direct integral theory for Tomita algebras which is fully consistent with the results in §1 (for example if yh->9I(y) is a measurable field of full left Hubert algebras with direct integral 9t, and yi->?ï 0 (y) and 3I 0 are the corresponding canonical Tomita algebras, then in a very natural sense 5t 0 =ƒ© SE 0 (y) d/u(y)). However, we state only results which will be crucial in the sequel. THEOREM 
Let yh->$t(y) be a measurable field of full left Hubert algebras and ( H=j^ ?I(y) dju,(y). Let {a t :t eR} be the modular automorphism group of 0tjj$£) and a t {y) the corresponding group for M($(y)). Then for every x=Jf? x(y) djji(y) in M L (%), and every t eR, y*~>or t (y)(*(y)) is a measurable operator field and a t (x)=^ <ft(y)( x (y)) d[i(y).
Direct integral theory for weights on von Neumann algebras.
We make the hypothesis that all von Neumann algebras concerned have separable preduals.
If cp is a weight on a von Neumann algebra Jt\ we use the notations n^, rrt^, N 9 as established in [4] ; when we say cp is quasi-normal we mean that ç>(sup a6^xa )=sup ae^ cp(x a ) whenever {x a :&eA} is bounded above in <Jf+; when we say cp is normal we mean <p=sup{co : co e Jt^ O^co^ cp}. If yt-+<p(y) satisfies 3.1 (i) and 3.1 (iii) we say y\-><p{y) is weakly measurable. DEFINITION 3.2. Let yt-xp(y) be weakly measurable as above, and e^=J® JHy) dfz(y\ Define cp=$® <p(y) dp(y) on Jl by It is clear that cp is a weight, and readily verified that the properties of quasi-normality, c-weak lower semicontinuity, normality and semifiniteness are preserved under the direct integral.
Hereafter, (almost) all weights will be faithful, normal and semifinite; we omit the qualification. Suppose y^-^<p(y) is an arbitrary field of weights; let 31 (y) be the full left Hubert algebra associated with cp(y), and A(y)= {co e *Jf(y)i:cD<:(p(y)}. THEOREM We also show that any lower semicontinuous weight on A may be approximated from below by a countable family of positive linear functional. 
Suppose y\-*<Jif(y) is a measurable field of Von Neumann algebras, and q>(y) is a weight on *J((y). Then the following are equivalent. (i) yt-+(p(y) is measurable. (ii) yi->9I(y) is measurable. (iii) There exist measurable cross-sections yt-*(Dj(yy of yi->A(y), y= 1, 2, • • • , such that (a) there exists a ju-null set N<^ T such that, for yeT -N and z e *Jf(y) + , q)(y)(z)=sup{co j (y)(z)
:
J Ta
where T G is the spectrum of the center 3f(G) of JK{G), and the decomposition is central. We may regard this as a Plancherel formula for G, and our concern is to obtain more precise information concerning V G , and the components (p(y). 
